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(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a nonvolatile 
semiconductor memory employing a pseudo- ground 
system in which writing and erasure are performed 
using an FN tunnel current by feeding a tunnel 
current only between a drain diffusion layer and the 
floating gate of one of two memory cells contiguous 
to a diffusion layer 

SOLUTION: The nonvolatile semiconductor memory 
comprises a semiconductor substrate 1, memory cells 
C formed thereon in matrix each comprising a first 
insulation film 3. a floating gate 5, a second insulation 
film 6, a control gate 7 and a diffusion region 2, word 
lines and bit tines. In such a nonvolatile 
semiconductor memory, a tunnel current flows 
between a drain diffusion layer 2a and the floating 
gate 5 of one of two memory cells contiguous to the 
diffusion layer 2 upon application of a predetermined 
voltage to the diffusion layer 2. The memory cell has 
such structure as no tunnel current flow between the 
diffusion layer 2 and the floating gate 5 of the other memory cell. 



LEGAL STATUS 
[Date of request for examination] 21 .01 .2000 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other 
than the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 




http://www1 9.ipdl jpo.go jp/PAl /result/detail/.../wAAA^aOTaDA409092739P1 .ht 2003/08/1 3 



oearcnmg i^mj 

[Number 'of appeal against examiner s decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



httpy/wwwl SJpdl jpo.gojp/PA1/result/detail/.„/wAAA^aOTaDA409092739Pl .ht 2003/08/1 3 



(12) ^ §1 it# 1^ ^ ^ 



(A) 



(51) Into.' 
HOIL 21/8247 
29/788 
29/792 
27/115 
29/78 



(21) lilR*^ 

(22) tiiaB 




F I 

HOIL 29/78 
27/10 
29/78 



#11^9 - 92739 

(43)^SaB ipfiR9¥(1997)4^4B 



3 7 1 

4 3 4 

3 0 1 S 



»S¥8- 164343 
sjtj£8 ^(1998) 6 ^253 



(71)miffiA 000005049 



(31) «5feli^3»^ f*B3jt7- 163727 

(32) «3fea ^7(1995)6 B29B 

(33) «5fe«^SS B*(JP) 

(31) flE5feti^ft*^ »BFF7-177^6 

(32) «5feB T7 (1995)7^133 

(33) flE5te*B^BS B* (J P) 






(54) 0S?S©«i»l ;!^5«t#«flE;l^'J 



oTBSScT^ ■'^'^^'^ ^ ^M«,.«xjr 



B 



Cim 



i^^^^^^ ^^^^^^ r 



/ 

Cjm 



12 



Cin 



^9 SB ¥9-92739 



V»l§^±^^^^:p^^y, 
iiii*«2] stns^ ^ y -fc/Hi, mis.y-:^mmm 

<4i#:^^>^y. 

fi^L7^v^:^^<oSiI^>4:, h>^vu^«^ji?^-r5^2w 
y. 

««*?i?figi-5fnESl2<OlRJ55-a5SII?J:0 tJ?v^, !f:ft 
^ 4 {ClE«i<r5;F»|g14i(i^an5(t/ ^ y . 



(2) 

f4=*2Ex.Tm2 <7?ag«S(O^^^Srj£At-5 ^ i: (c i 

^^2<73w«;i. sjisMam. simian 1 o^tm^/is 

2(Ol(g^.W1-5^^^'$^^^^x^f^c*>i^. «triam2co^ 
, fff*J5 6 ici2tt<o;Fffistt^*^> ^ y <;5S!iiit 

20 MISB2 0ta:StS5rJ^fig1-5XSlC*5i/>-C. WIE^2(75 

^<ommu<'>m:^(r)m\zj6iii^'sxm^<r>nmxm?<^h 

L-C, ^ilS'^i^S«lc^2(0*ma<D^^i!^t:aAL, 
K w-r :^S2:«:S *Ji5fig-f-3 XS t , 

5X§i:. 

±ic|g 2 (Oi^BSS:Ji^fi&-r5 w Id J: 9 , Sem i 

-rsxst. 
5xmt, 

« 3gmi(Da|^$r-r^i^iL'CISJ^^«i:S«lcm2 0^ 

-;^*2:»:a*?g^-rsxst. 

vjigfife-rsxai, Sr-^tr, ^»ISt£^3?<it:^^yi?5S!i 

101 » 1 <7>«aa<oi|tfls#s:sjifc^ 1 

so SrSAL, Kt''(':/tt»S«:Ji?^-roXmi:, 



(3) 



mi, 

^»i©2{i:®%M{kSix-av\ 3.^m^i(omitm<r> 

TV^5, XSir, 

5XS>. 
Si, 

ommi. 9 t^v^»2roj6»KSra«5is<jjcj^fig-r-5x 

Si, 

1 ©2{bK(OK-::!?roffi!llg<oK^'<-f-sc;5^c>T 
<r>mm 1 W*ftft!ilSrSS^*1-5 XSi , 

H7t«^JCiS5if^l;a5r?[^fi2-r 3 XSi , 
i<7>a^kBI«rB^*i-3X@i , 

h y^ji^mmiBm-r^xmt . 

Si, ^-^tf, ^»^tt#»<*^ ^ y coSi3t:^fc 

t, 

h ^rSSt LT^fi£ $ tbfc 7 - K 9 ^' > i , 



t, 

ifS<^l&omi toes' h7'CvlcStLTffi|^bn^t^2 

iS-mi(o\^iy >iznLxm^^ti. mm\(r>yfy 

[!S*« 1 3 1 fIIES^<737' a :/ 11, ffllS^ltjSfjcS 
«(01oO!^=/V'ffiSErtlc?l^^$tl,-CV^5, !f*g[12 

h LT Jifi£ S C - K 7 1* > i , 

h.fca:««sr, s6^i</3^'!5!iciijrs<j(cia:3Si-5ff2i73 

i, 

9fS<0|ft«7)^ 1 «0 tf y h 9 -< i'lw^r LTflS:t PjJxfc^ 2 

30 ^^i©f v(;:*fL.T^±ibix, mm\<r>\fy 
si-rsa^hy^^'i^^tj'i, 

i!i^--nmm2(o^yVy^y\zn%mKmm.L. 

W^(753S»iroe':y h^'I'V^rya— r-|'>-i^t*^^ilCT 
7 > «r SUfiSEiw-r 3 :^ X y 7" t . 
^rWZifcii?, 3^SS?$ixfc7'a •y^^tC-t-*ix5II 

so jxfc^a<0;<^y-fe/i'i. 
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i:> 

(fa) Stii^^ff 5;<^y-fe/K73 Kf-Cv-JcgllgE-r-S 

(c) m9^-m<oi^immLxi^m^h7'yi?^^i 

!7-K7'<:^ii!S^2<0fcfs' h^-C^-lcSSE-rsmKO 
tf h 7 V i: tc^M1-5 / ^ y -fe/Kc, KSS^ $ hit 

(d) (c) SrNiaifeUig-rcitJ-j:?), ^Jl 

y ir/UCT'— ^Sr»#iitf:7ix s'r t . 
[ft 1 6 I i}^^^frS«±{c^ h y ^7 ;^:i*(cfi?fiit$ 

^» 1 CO ■?& o TSI^jf -r 5 > ^ y /KOfsl IcJFM ^ 

mm<^^comi(Oif-y hf-oicMLxmK.ejiLtzmz 

iroif y h7-1' vtCgfSroaEEtrEPiOL, A^o^^ico 



(4) 

^ ^ y <r)mii->5^ 

to [0 0 oil 

I^?^<^JSt-5gtW^3-^] Fowler-Nordheim 

(FN) Yi/^^j^vmz^^x. »§ii;^25.mS*^tT 

[0 0 0 21 
20 5, . 

[0003] 1247 ft, ^yhaiUi:^ h n i/jgy^li J;o 

■c#tji;^f.S:ff pS6j!5<07 7s'C/'3.^*y 5 0 o©>^ 

y •fe/K?DWS*75%l-rV''-5, 04 8 ft. 77-;'v'3.>^ 

y 5 0 oiTj^^y-fe/ur L'-i'iT^^oK^TnUTv^s. 

[ 0 0 0 4 1 12 4 7 J: 5 77 3/ y 5 

0 Olci^^^ri±, ^W-WSlI 5 i ±{c h v^fc/WiffilSBI 

1 5 3 ASffMStt, ^«^±fwj¥iS^- M 5 5ii5fM$ 
tu-cv^^. ^iSy-h ; 5 5^m.oJ^o\z, ONO (S 
i O2/S i N/S i O2) Sl^eiftOiffe^l 5 Qiim^ 

4 8 (c;T^-r J: 5 =§-;^^yir/u (il4 8(;::i±, /^<J 
■tJ\^C5i-'C5:iS.XJ^C6i'^Cszi^^$tlX\>^^) tt^ h 

y ^;^4^fcgsastirv^-5. 124 7«Px;^(Rifc:P^-r5 

^ y -fe/uco^j?»y- h 1 5 7 iis.^^zm%mzw^ 

$ix-CJ3*), 7- h';^WL5rJi^^LTV^5 (114 810: 
(1, i7-K7-r >WLi5.0«WL2d5^$tV-Ci^^5) , • 

(0 0 0 51 ^fc, 04 7ic^-rJ:5fc. xlj^izsm 

i-i2'0(7)/^'j-t/i"r)mizmfS.$}itL^m.mitw:m i 

6 i(±, -:^co;<^y-ir/K73y— ;^i£fcJi i 5 9 
« ::&(7» ^ y -tyKo k U'T ^^itiUl i 6 o i (c j: o r** 
$ixTv^5 (y-;^/K^'rvl£»Ji) , coDip/jjy 

[0 0 0 6] 124 8 tf-yh^-f^^BL 

(124 8ICIi, tfy h7'l'>'B Li~B L4;457^$^^■C'/^ 
5) {1, Y*i*i(cjg*L. y::5-isi(c:|^^i-5a:»ai 6 
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SCSrfiitgiSife (vertual ground) :}r^b^^Oo 

[0 0 0 7] z.(^J:pj5:iSSS«li:^<'57<^!J-fe>'urL' 
'r«c*Di/>T»±. ±iE<r)J:plc, x^isilciiSlg-f5>*y 
-tr/ucoy— ;^S£»ii l 5 9Rl^KU'i' >i£«tJl 1 6 0 
loo^M^ffitlcS 1 6 l;)»b«^$i^■CV^57S:^^>, X 
;^r6](ciSSI^l-5^^y-fe/K7)y-::^a:Sl:Si s 9 1 Ku 
-fvstaii 1 6 0 knm\:^i^mmm^m0s.-Ti>-s^mti^£ 

v\ Hlc, fcr->' hyf VB LSr, ^-^^e^feitftJi 1 6 1 
[00081 4fc. 1251 1C/T%1-J: 5 X;^i6](c^^ 

itmmK 3177 2-§-ii2t«ic:ffi« 

[0 0 0 9] 7=7 •yi^^^J^'eV 5 0 0 ICJatt 5#t 

^SD-rs. m^jw, a^-fe;i'C52<75 K^'•^'>'^B8(cg^ig^•t- 
5-:^<^>try h7'C> (0«;ttf, BL2) \zmm(Dms. 

;ttf, BL3) (COV 5r8]JQi-5, rco' 

haiu^ Ha>'*sSiiiy-|. 1 5 5(C^$ix, x-^ 

/uCsitd^TLTIi, t'y hy-O-BLatTJm&t BL4O 
[0 0 10] Sft:, 773/v'=.^^y 5 0 0{CiS»t5tS 

[0011] yy yv'a.^^y 5 0 OtCiattoBS 

V (gfiaaE) SrS13!lOi-o. j^iSy- h 1 5 5(c»j^$ 



hy^y\zit. ^ti2:^i)}i¥(Dm-^t!sim. 200 

[0 0 121 ±m<r>X^^£. =f--T^)^i!^^y hJCU^ ha 

t L, 77y v^i^^y 5 0 0lC*=ttom»llSJE<0{lT 
[0 0 13] — FN h:/^-/ua;jjSSrffii/^ol:tiii;^ 

(4, FN h:^^/'umc!tSrfflV^T»#ii;^^rtT5t¥5??£0 7 
20 yi/v'a^^-^-y 6 0 0<73^^y ■ir/K;5»f®^:^LTI/v. 
5. 7=7 y'y=.:f.=c^) 5 0 0 t |Sjei(0«figlllg(Ctt|3I- 
<7^ll®#9B#■^^^^LTV^5o 125 014. y=7y\^=.:^ 

^y 6 0 o<o>^y -feywr i-"r o^tfisiKSr^UTV'' 

[0014] 12 4 9 JC^i" <fc 9 7 7 3/ v'a ;^ ^ y 6 

0 0 {;i*3V^TI4, 1 5 1 ±(C h VJ^yuJfe.S.m 

1 5 3;4Sfi^^$tL, ^<n±.\zMWi^- his 5;45?i^sS;$ 
i^TV^5, i^il';^— his SOT<75 hv^wuj&^Kl 5 
3{4, -S^ncif^^kll|-C«fi!t$i^r^/^5, r?3i'^-hi 5 

30 5 <r>mm\^\t. y—7^'^'»m 1 s 9 k u-i- va:^ 

Si 6 0;55J^JS$i^TV^5„ Kig-r5;^^y iryuFB'5{Cl4 
Sl^^ffllKl 6 2;455i^fig$ttT*='3, SSf^ra ^ ^ y -fe 
/k;5 y-;xffiStJi 1 5 9 i: K ^-f vtt«S:S 1 6 0 t Sr^i- 
ilLTVN5, h 1 S 5 $r?f 5 i O 

NO (S i O2/S i N/S i O2) aSl 5 6tmiS.^ 
ti. i<D±\zmny— his 77i5ES$ixTt^5. 
[0015] 050 {^iTiM-J: 0 »C, ^ y ir/u (12 5 
01C(4, >^y-lr/l'C7i~C73S.U^C8l~Cg3AS^§tl 
"CVS) !4-?' h y r^' .^^^}-ffiS$iT.TV->5s dSQtl'X 

40 ^(Sj(ci»^-r5#> ^ y ±j\-<r)mm'f- h i s 7 (45:1/^ 

5 (ia5 0Ct4, 7— K9-<i^WLlSt5WL2*S5^^3^ 
TV>5) , K':xh7'<>BL (ill5 0C(4. }f-yhy-{ 
>'BLl~BL6^i^'F$i^-CV^5) {4. Y:^f3ilcSSL, 
StJESrS y-;^S2:«® 1 5 9S)oi/>{4h-U'l'>'i£»Sl 

6 0*aSC6«JfCgSEUTV>5, h^'Ti^BLWa 
tg!4. y-;^iHa$>5i/M4KL''r"i^Elloi>-fix*Mce 

[0 0 16] 77s' >3.>^y 6 0 otc:*3i/^T(4x t*— 
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WLf;:icoii;miE?:3i»DL. y-;^a:S!i:ji i5 9Rx/\-' 
i-5 r i J: o Tff JibtbS. 

(0 0 17] *7t, FN f->'^vumoS3:^i/^ytffi,<73r^7 
yv^=.^^y 700 «D^J%, H 5 1 iC^i", [2 4 9 (D&l 

(0 0 1 8 I 

5^^y-tr/utrfflv^Tll4 8 o J; 5 {CX;&-(S]{cKS-t-5 
^^y-ir/uPBlX'a:^?r**-r5i:. S#ii;^-Srft 9 > 
^ y -tr/KO K H' ^'feJftS i: a:»Ji *»o|^- 

t^^x^iiz^^^mmi 6 z^mi-t, 12 5 G^ias 1(75 

J:5{c:x:S-[Si{cl^i-5;<-=5-y-fe/KO':i>/£< i t Ku-i' 
vtttfc® 16 0 Sr^J-m LTfc < i£:vS*s fc 5. :: w J; 7 

[0 0 19] Sfc, 124 9^wjF$i^5 ipfc, Hv^^yu 

U'-fvit^ii 1 6 o^mcit^^m^^mE.r^mu^i}.rc 
isi 5 iimiizm.tixi.^o^i!i^h^o 

[00201 Sfc, h>^/i^jmMl 5 3zim<^£^ 
SOSS/^-^tt (coupling ratio) ^:;*C$<1-oC 

[0 0 2 1 ] ^IgBJft, ±i2?:«»Cffi;^T7iSnrt:t>.<0 



(6) 

^^i<t«i*i:«:^1-5^»m^i3?iit:^^y SrUmi" 
5, 

[0 0 2 2] 

^<!t:/ ^ y (i, . i{i3g«:S^5 <!: . ^^2»«:S«_hfw-r h y 
i'^^l^tJi^fixSJxfc^gmro^^y-feyu-Cfco-C, 

"> i:, y-;^SU«Ku-i'>a:^tSlSi:, ^-^tp^^yir/u 
■fe:/Hcm-5y-^i!£fcffiig;i*^tf&t!cjii:> g^Sl 

20 2 00>-=5-y-fe/Kr)— :Sr(7D^^y•fe/K7?^^•^— 

[0 0 2 3 ] 1 ow^SSJg^i{ci3V>T. Iirl5^*y-fe:;u 

tt,. s^isy-^S£Sc^tgcifrisKU"r^te^®«<!:(orBi 

[0 0 2 4] 1 0(7D||iSff^fl|{cj3V^T. ffl15i£Sfca»±, 
30 ^«|(75;5-25S^M4«5iSi«*5igi.^2afe»Jl«it^r#LTv> 

[0 0 2 5] 1 o<0||SSJgfl|{Ct3V ^T. tirlS^ 1 

[0 0 2 6] ^?*L<n, ^^rl5«l</^i^g^{c^s^^T, 

[0 0 2 7] :i?i^mzii^^m.^^^^W->^ ^ y (OiSit 

. r 5 t i 9 . m^m^mmc^ 1 <7)i£»® srj^^-r 



(T) 



[0 0 2 81 io<o^iiijffi{cj3v^-c, ffiiamacoffiS: 

[00 2 9] 1 o(75^jgjgffi(; iiaii, frfss i (Oia:^ 

i?rffMi-oxmic:*5i'>T, 2 (r>mmM<o^^m 

[0 0 3 0] :*:5SB>^(CJ;5;f»^{*iii^f*7'^y ©SJjt 

Xmt, ^S2cou-:;^ h^<^-vS:^*Lfcm, 
i:{*:g«_b(C»2 0ffi^§^^-r5Ci:(cJ:t), 

Ul^r/N-^->j^«S;-f5XSi:. ^Sl <i:>««®4r-^;=^ 

,l^/<^-V7i^fi£t-5Xmi, zr-^/u-C-ii i9 . ^<o-i 

[00 3 1 ] Sj^t^tt. :^^micxo^m^^'¥'mi^>( 

Oi^BltrTi^^-rs XS i . h x^/uP^JcStJSJl-S SB 
Sffi(CM2OS?mS«0^$igt)3:z*AL-, KH-varStJi 
mSi«Oif6§!lg4ri*^i-5XSi:, ^u-i^;^ S/^^J'-:^ 

S}S(Chv45/u*Sasg3rJl?fi£i-5Xai> Khv^/i'Sfe 



liSiSr^rSf^KO^tl^Sr-'-'^'-vjgjai-oXmi:. ^ 

tsatfcy-:^ati®^7i5fiSfr5xsi, msco^^m 
mim^L. ^<73jbicB2<;DaisJi5r''<^->'ji^fiSc-ro 

$1X5. 

[0 0 3 2] fc^VMi. *:^?8iwJ;5TSm4i«»^ 

>• KoieatK^rsgfiK-fsxai:. ^fs I ff>i^Bm±\zm i 

1 <om.iti^t:mtmx'm^ \ jlo^^ i <Dm{\M<r> 
mmM\z:^-<-^%T^^ir^TMX'hr>x , ^nmm.<r) 

■Cv^^,, XSi, KSltOSi!ilI5.i:/-r(DPi{|llicog[;!i 

ffi!iso^;^'<-f-&i!fe*i-5xmi. 1 ffjSikeiJt 
sxmt. ^jfK^afkJiifrfsiis^-r^xmi:. ^fiUfk 

1X5, 

JO [0 0 3 3] *:S?q«c: i 5^»%1±^»*> ^ y l±, h 
l^(c:ji^5£^?lx:t3Sa(7D>^y-!r/u-efooT, m^oyn 

y^fc^^S'isixfcT'^y-fe/ut. mico:&(Sitcfa<3TK 

S-r5K> * y -fe/KO**Wy- h ^«iKLTJg^ $ Ix 

y -iryuOTralfcS^^ESlxfcfetSfcJi*. ?SB 1 (0:^|6]{c:^K 
mzm.^ir^M2(r):)7mizf^oxmmLXl^&^fi1tfS 

"0 *fL-Clix'blXfcS2(7?tr-y Vi, #^l<35t*-> 

hyxf vjcstL-CiSx.^lx, mfSl<r)ify hy-^ 
f£?1-5Km2(7>l^3' S9'ri'lCjg«iS*I(cS8!-f5aS? K 

iStRSlXftlT'n •;/i?jlii^1-W7'a (C-tSlXO^^ 1 <^ 

a y tC^ S IX 5 1 CO tr -y I- 7 f >- Sr 2 <7? -7 

mziU^Wsf^mmioix. ^<DZt\zi:0 ±ia@6*ji"J 
figSlx5. 

so [0 0 3 4] lO£0^SS?gl®tw*5l-NT, 9fliaigSC<ny c 
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[0 0 3 51 ^^m\cx^^m^^^^»/^v<r>mw) 

S2(;5t'-;/ h7i':/t. «-^i<73fcr-y h^-i'^-fc^f lt 

^•ixJii;J1-<0|^^ 1 O K- y h 7 W >- Ir 7 n ^ V ^^tt^, 

[0-0 3 6 ] ^^m\cj:^^wm^^mW:/'e<J<r>mWi 

i:, ^Ml'75^r(6](C!!So-C8«^-r5^^y-(r<'K75ailcfl^ 

^^;te)i^fci^2(75K'•y hy-i- vi, L<75lf y hy-t- 
vtci^rLTlix.ibn, smi rocs' hy-Oii^rS^ti 

5. lK:tr^tt. (a) U-VJ^U^WSi.-rZ^T'yf 

(b) St3i^%^T5 7<*y■fe/^ro Kuf vtcSig 

-yt. (C) ^{f-^^ftroioSrSJ^aiLT^jSSih^vi? 
-'^^'^rSliiS-ii:. ^N*(OlHfiOK'5' K7^':^K>p%(75 
lo^ilS^Lri^S2 0f -y S^-Ci^lCg^SgU. 

^i. (d) ^ryT* (c) SrNllI^»)jg-rci:{cJ: 



(8) 

ifflro^^-y-fe/Udf'-^'SrStjiti'j^xs'T'i, 

[0 0 3 7] i^^mLi.^^mk'^^'mw:^ ^ y o^td 

^y-ir/ut, ^i<n:^(S]iz?So-cp^1-5^7'*y-ir/u 
10 IK^i(D;^i5i»c?SorP^i-5p<*y-fe/KDri8l::3l^fife$ 

20 ^y-fe:/K73y-7:a:^{ca^-t-5mi<75tV h7-f V 

frfw^^i-Sfifco^lOfcry h7'l' v-ew:, 7n— j'^- 
y ^7'l':^^ct^#^l<De'5' h7-f>tmcmK^misa 

-ti^T'y-ft. SrS-A/T-*5!3. -tociif^lj: ?) JzfSi 

[0 0 3 8] IJIT, :$:^BJrof^^{cov>Tm?^1-5, 
[0 0 3 91 :$:^5^lC*5i/^-C(±, Stiii^^^Kftcr^iS-^*- 

30 #;'£,=S-g-ga:^|$ofc|^^!i-^;><^y-fe/u4fflv^-cv^5<o 
wtoJ:p^e^*j-|5;^^y-fe/'HS. Ku-fvffi 

»JS^CSl»D^i^Tt, ^®^'-N*5^»^-g-t-5y-:^ 

y-;^iS:m@t::S*^-a- txv^^fc* h ^^t^yu-mziltfisS 
[0 0 4 0] ^coj;9''.e^>ctir'>^y-fe/i'tt. K 



(9) 



[00 4 1] 

[004 2] mmm i ) ^ i li- ^^^ajo^^ i mmm 

-<<r>-SB€:^-j-sp®l2-Cfe5. 0 2 (a) fi, 

ift^flE>^y 1 0 0(DllIllC*5(t5A-A{»B«:^L. 
E2 (b) (iB-B®fS5:^U-CI/^'5. 
[004 3] ^iaU!!22 (a) 'Sc.XI (b) C^-f J: p 

JF^t^iSiiiiw^^^^u 1 0 otfeu^Ttt. ^m^m 

Tv^S. IHJcisv^T:, #p<^y-fe:/uC(±CiB^j:ifi: U 
[0 0 4 4] Sfc. ??iS^-h3±tCf±ONOK^<0|S 

— h 7(i;^^y •fc/i'C<of-Y^/i':^fSi (llfx:Srisi) c 

p£ -fcywc %S^-r 5 -7- Ky^r :^WL i: ^toTV^ 
5. 

[004 5] HI 1 5:t>*lll 2(a) C^^-f i: P Iw. X:^|S] 
lC?&oTKISi-5 2o^^y-fe>'W (gijxli, Cia,SU«C 
in) roraicd, iliwa2i>m}S.^tix\,^^. i£»S2 
(i, Wgg-r^ 2oOT7<^y-ir/K75-:^r Ci^) 



Cin) ic^t-fo y-;^ffi:^S2 b i^■t•^T-*^ 
9. »«-fo2o(;)/*y-fr/u»c:j:oTffi»S2ii5*«- 

$i^Tl/^5o KU'<'>'il2:Sc®2 aro^Mi^S« (N+) 

(±, >'-^^Wi^2h<D:^mii&s. (N-) itj^jSis 

«it*=rUTl-^-0, -<73i5^i2Sa:»1Sjt (DDDfil 

it) * incite J;"?. KU'W':^ia:tfcScoS^BE«rrS] 
10 ±t. Krai hv^'>'^m^itar^fD-ro<. 

[0 0 4 6] 2 0(;2ffi:»S2(7?W(73#7<^y-tr/UCiC*3 

»S 2 a t J- y ;^^/^iffel^!ffi^ 3 $r^> L ( K 

-r . ililvnWSLm 2 (75 y-;^S£S!cJl 2bth>^ 

1^, hv;^:;ui^lg3ll, •> y = :^gf<k:Mfo S M± ■> y 

ZtiiiX-t^, 

[004 7] /f:|l2i£I^JlC*Ji/^ri±, Y*[S]lc:»cT3£^ 

20 a:fcS2^±a:«SSaa■c^l^$i^TJb•'^, v^jDt^ss* 

it. ia2 (b) iJ:^-fJ:5(-, Y:&i6it;;fSo-csi^-f5 

KS^ftM (m^ii-gtM) 1 2S^i^gfi£$i^T^^-5, 
[0 0 4 8] l2 3ro^ffi!sIKI-tS^5tt5J;5l-. 
«t£^*<*:;' * y 1 0 0 (±, fiS^ifi:^r^S:eS^ tTis 
■9. ^S-fy h7'f:/B L (llStCfiB Li~B L4ijS7F$ 

[ 0 0 4 9 ] 3^{C. ^ y 1 0 0 iOtiif^ 

[0 0 5 0] 
[3^1] 
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[0 0 5 1] m^^?^W}mzi6\^^X\t. *-f. 7<^yir 



[0 0 5 2] igiR$nrt7~Ky-r VWL'.Cjg^L. 1 



§3 ¥9-92739 



(10) 



(0 0 5 31 x-^co^i*S(Imc^ol,^T^i, ST 

l'V'WLt]Eoa3iBEVH2 (^Jxtfl 7 V) ^BliD-f 

{ctty^y-fe/ucu. ci2. Ri^ciz<07'~^tim^^ 

y^y-fe/UC2i, C22^ XC?C23<07*--^'*^ia^«CtB« 
[0 0 5 4] ig«;-fc/l'Ci2*»?)<07*-^'OSS^ai 

IEVl (Mx.«IV) , f -y h^-r VB L2<C0 VSr^ 
Sol, fcf-y h7'<':^Ri!lc'aiifE;iSij£tL, B La^S^fc^r^^ 

[0 0 5 5] wCl-C-, m^±J^ (mx.i-£. Ci2) (CjPj-f- 

14. . K U-Y VffiitJi 2 a 1©^^^ K-X»;45 5 X I 0 15 
/ c m2-C$) 5 / ^ y -fe/KCit jiJi^»f^«:ff o 

y-;^&t!cS 2 b (O^FMtt K-X*7)S, 1 X 1 0 14 
/cni2. 5X10i3/cm2. £C5 1 X 1 0 c m2 

[0 0 5 6] a VZTP^tl^ £. o S^-fe/UC 12 

1 0nisJJJL±S33!)nl-5i:, jiSl-fe/l'Ci2<75 LtVN'iE(i0 
VJ:!3/h$<;i5, wOJtt, a*i-fe/uCi2<oKW> 
ffimS i: iS,1^ L y - ;^ "mm a-^o^^ilf^-ir/uCuJC 
isv^-Ctt, &^4 c5.t)«4 d(ciF$tt-5J: p(c. y— 
teStg 2 b (r>7^mm K-Xl:iS 5 x l 0 13/ c m2{JiT 

-fryi'Ci2{Cii;flE^ 1 0 OmsBnJfiaLTt^T-tL.t*'^ 

fil{44 v-c-fe5, y-;^}!i:m»2 hcn^'imi k-xstj^ 

Ixi0l3/cm2 (*IS4d) -C-fcixtt\ ag^-ir;UC 
12tCiaSJES:l 0 0 OmsHiaaUfc^-g-CLtV^Mli*) 



[0 0 5 7] @S{C, 0 3T'^SJaTV^2)ttt5:®A^ej7'i 

7 v-V'x UT&«ii*> e> Jfe 5 / 'T f y h 7 •1' y 

MB L(::^MLTfllfiS:Ufc:^ff^t£i^gSc^>^y i 0 

0' co;<^ y-feyur U'r<75^iHis«sjS'^-t-, 

10 [0058] (^{»J2) XfelC. @6~1 0^#,^t/<« 

^ y 1 0 0 oSfitrs^giB^t- ^. 0 6-10 
tt, 0i(iOA-ABf®«c«^i-5ia5txs»fffia-cfo 

(0 0 5 91 *-f, ^m.'^ws. (-vy^^i^s^) i±ic 

0 2 (b) tC^i-Jcp^i^-f-zuK^lK (^^^^fi 

0AwhV;?:/Ui^M3S:3#^Ls ^ 1 (©^y J^y =>- 
20 trfijl 0 0 0~2 0 0 0 A«7?i?${c:±iS(-f -o, ■e<73± 

(c, 7^ K y yy77fa?ffici;o-CBifS'75?g^comi 

COU'i?;^ h^J^^' 8 a^f^figU. mi<?5't«y i^y 

5- «io5j^y v-y =tvji5' 

1-5;^ h7f7'4^(c:m$tv5 (06) , 
(0 0 6 0] iifctC, : 5 OKe V, K-X 

a.- 3x 1 0l3/cm2r-y V'i';i->(7?&A2r^Tp, - 

S) 2bi:/£5 (mr) . ^l<7?uv=;:^ 

^P5r*1-^^2WU-::/X h-r;>;^ 8 b SrffML. x;t> 
: 7 0 K e V. K-X* : 1 x 1 0 IS/ c m2-e 

^msmm (K^-f^ttSfc®) 2ai/£5 (ss) , 
(cijv^r 9 0 otT- 1 0 ^p-^ojiiRsaja^ff fc^, KU"f :^ 

i£«:S2 afflllSrDDDfflfiti L, y-Xtt^cS 2 bfflSS- 

^'mmm 2 a tiiggguTt 1 ^<r>^mM 2 ^ji^fiStL, 

[ 0 0 6 1 ] cvDfetc:ii9S!{bSi^iti»L, 
3:yf-/<3'^^ff5 ::i:(cj;o-c. Bii^3d<y ixy 3> 

ii5' rBl{c:g!{kM4 5:?i^^-r5<, ^:iO±lc. ONO^ 

(KftM/^fkM/gsikM) 6%±iaufcm (lag) , 

M2<;)3l?y v-y a>'M7' S-^ I 0 0 0 A{C±ti»1-5, 

7;^- h y yi7"7 7-('a?f(cJ;i9, ^2<;5^y -vy ny® 
7' . 5.a«mi(735i<y -yy ^vss' sr^< 

^f-^y/i-^- (112 (b) #68) < 

- h 7 . ii^fl$6 , iktmmt- Y 5 ^rJi^^g-rS (H 1 

so 0 ) . ^ y ■fe/K/5SJffll'/- h 7 {4. agg L -CJ^fig $ 



(11) 



[0 0 6 2] mm^-h io-b-y-c^) 714,11 

2<^:Kii •> y 3 V^^litl 1 0 0 0 A<75il^?»Ci6aL!t± 

ic. I(C9'v^^;^rvv'yi^'i' K (WS i) ^<iOil5a,t 
^Jlv■yi^'1' KiSrl^l 0 0 0 Ati^ tT^-'^'-^V^'S: 

[0 0 6 3] mz. ^si^^icis'FSisffiitiajfjE^^y 

10 0 6 4] i|fc^flES«l±C»lWU'v'^ h-r;^:? 8 

»(cy v>f ^i^4raA-f 5. ~<04:t, yW:^v«:Bif 

a a coma (tf s/ h^-O-icjttjj:) y-;j^ffl!l(75ig;ic«i 
oTy >''<:i->-Ji5!£ASix5wt(C75:5, rtfO^'iiiX 
•Cil. DDD«ifit{i'iib''£'/^;ei5, ^WbCtiil-r^o 
[0 0 6 5] y— Affi!i(C(?5;^y 

DDSiit J: 5 y v-i';j->S:£AL,-Ct 
[0 0 6 6] Ell 1 ( b ) (CS^i" i 0 (C. (§1— <D 

»ii 2 b jjsiist LTJKfigsHfcjams 2 

(Mil (c) ) . ^<?3'^I4, 09ao!iai OilSl«<0 

7Sr^^-r5 (El 1 (d) ) , 
[0 0 6 71 ±3£OJ;^?'ji;^Jt)'r2fvaAS:ff5 -iiC 

[00 5 8] S)5VM±. SlcO^y v-y 3:x'ai5' ^rji^ 

lb, 1112 (a) 3^1/ (b) ic.T%-r J: 5 (ci, yvao'u 

5. 

[0 0 6 9] la 13 (a) »±, $«?fl.t;:J:5'F»5H£ii'- 



><^y 1 1 0JcJb-v>-CI4, ifiai«:S«l Jl{c:7-^-/^K 
K^t:lRl 2 {02 (b) ) «rl5fi!S-iir-f, fC:i3i9(c:P®?F 
*i6Wt!cSi 4«rJg^LTY;^(S](;iSl^t-^,;<^y-fe-'i' 
$r5J-8itLTV^5, liif^lW^dEll i:I^^T-*)5, 

[00 7 0] Tif 1114^31* p< ^- y 1 1 0 <nmmxmit 
±m<om (ia6~io. ail. &5I/M4hi2) tis 

10 h (!7- h'T-f 7$:^;^i'i: UT#a>'^;e->' 

-PUxtf, 3:;^/l>=3?-- : 4 0KeV, K-Xft : IX 
1 0i3/cm2-eaAi-5::i:lc:J:oT5»^Six5 (HI 

13 (b) ) , 

[0 0 7 1 ] m^^mmim^-i-i>itit(r>y<i$'-y'k7^ 
fSL-ti£'~miim<^£'o , Y:fr^6Jlc:l»g5■r5p'^y■fc/^ra 

[0 0 7 2] mmm3) la 1 4 (±, :^jsm<om 3 ©n 
J£0!li;iJ: ^ysooo^^y -fe/U'T 

JO u^<D—^^7r:-t^cS^X'h^o IS 15 (a)'[i, ^» 
^i!i^«:;><^y 3 0 OCOH 1 4(Cio(t5A-ASgr®?: 
^L, 015 (b) {4B-BB5f®«:^trv^5. 

[0 0 7 3] ^nm^^m»^ ^ y 3 0 0 tt, ^^{i^m 

«3 l±lClt^cD;^^y-tr^i'C' ;65^ h y i?^±lCJg^ig 

stvTv^s, Sl4^c^3v^T, #;>«^y ■fe/i'C' (± 
^^•cl±, #^i$«2SS3 i ±\ziimm^^\.xw^m^- h 
^(Dmm^3 6t:-ft\^xf»mi^-h3 7ifim^mx\>^ 

(il^>x:!5'i«]) (cfgoTJiftu-CJs*), ®2 2ic*-fJ; 
pic. x;^[6](c3^^>^y-fe/^c' ^mm.-r^'y-vy 
^vwL tnc -3 rv ^5, iai4S.u5iai5 (a) c^-r 
i7(w, x:fr[S]CfaoT»at-5 2o>^y-fe/u (t^sj^ 
Cin' S-u^Cin* ) cors^cn, ;s«SNm«Ji 3 
2i>miSL^tix\^^, a:Sc^3 2(l, -;^<D>^y-fe/u 

(0[|;ttf, Cin' ) wKW:/a:«S9fc. ffi:fr<o>^ 
y-iryu (i^jxi^, Cin' ) <oy-;^ffi»Jl 1 0 1 4-^^ 
■Cib-O. i?»S•f-5 2oco/^y■l^/HcJ;o-C**$i^■C 

[0 0 7 4] Hl4at/lS (a) (C^-fi'SJC. 

^- h 3 5 iOTl-il. y- f-lfestms 4fi.U^ Sv^yw-^ 
igUM 3 3 /Jiffia SixTI/ ^ 5, h -^^-J^^m 3 4 li, K 

4(4y- hi^iSiia 4 i?) '{)SP<5i5fi£$ix-Ci/^o/ti*. 
i^S-^*- K 3 5 t^ajflcsss 1 i (OWlcff^iomE't^ 
aiaaSnfcS^, h^^yL-iffe^®3 3tC(4 ^i'^y^me^ 

50 [0 0 7 5] ^p'^y-fe/i'C* (ci>v^r, rfffi'^'-l-s 



(12) 



3 3 (i. v- y 3 v^fkM, ^ V ^(i i; 3 v^ftM 

5, 

[0 0 7 6 ] *|I^S^?lJ^CioI/^-C(±. Yi7mziS':>X^S 
S 3 2 tt^gS^-eS55«It:^^ L-C t J: V \ fcyj: U^- 



g;45*)5, sfc, 015 (b) izmt^i>\z, Y:)7mc 

C jn' ) (O^^M'T'- h 3 5«5ra(Ctt, 7-f-/U KSfeifcK 
ID 0 7 7] Hi 6^o^^ffiial^{ct5^$i^5J:p<c:. ?F 
a*) . 'S-ify h7-(>BL (El 6IC{4BLi~BL4>6S 

10 [0 07 81 mz. Tm^^^i^?t^'j 3 0 o<r>mi¥ 

^WLmi-^o mx.ii. H 1 6(;l43^^r;!<^!;•fe/^Cl2' 

[0 0 7 9] 
[^2] 
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[0 0 8 0] »#5i^».ftmcs3"'^-c{4, *-f, y^y-fc 

/I'C 12' <D©r#'^- h 3 7 (CgEiSEf 5 !7- K^-T >WL 

f±, j^iS-j^- h 3 5 KV'T vitSfeS 9 t colSJJw^^DS 
3 3 t^LX h V^^/wfl:ofE^5o£ix, >^y-fe/PCi2' 
[0 0 8 1] I^D!7-K7•^':^WLl^c:^L■Cv^5^ 

h^mmz 4mmihx^^^itii3. ^iitRir^uc 

n' (c:iiV>rfiy-;^l£»Sl 0i:r?2ff<>*-h3 5 

[0 0 8 2] ^fc, x-^<0?«*lllf^(C:^3V^T(4, :S-f 
h^^r^-B LSrOVi: LT*5t. Sfa<737-K7 
'f VWL (C]E<73WaEVH2 (^J^«12V) ^mM-T 

{cii^^y-feyuCu' . C12' , RtlCiz <r>f—9iii 
j'BiSix, •7-Kyi'i^WL2f-ii;«EVH2«:^aaLrt 



»^«;<^y-feyuc2i' > C22' ^ 5.t;«C23' ro^-^ 

[0 0 8 3] ^it, igS^ir/i'Ci2' Wx— ^ Wlg;^ 
mU4, S-r^-KTfVWLifC^iSoaEVcc (^1 
;t(f3V) SrBl^raL. ISimctf y h7'<:^B L3<C^:e 
OIBEVl (CT;ttt*lV) , L2lw0 V*- 

30 [0084] ZC-e. St K 3 5 {Cfifr 

i/^TlftB^I-S, 01 7tt;stii;t».s« (BP*,, KU"i' 

9 ir^^y— h 3 5 PBllCffftn-S h V^/ulIffi) 

ijg) <75it^Sr-, 'Z- l>^iit®3 4cp^tc:>ttL-C7'n y h 
Lt'b'O-CfeS, hV:ft/Ujg^3 3<^l|[$fll 1 nm 

( 1 1 0 A) T, K u-T -y^^m^mmsmmt 1 1 V 

i:Lr^^o, Hi 7;ii»e,^^A»5ip(c, y-hi^SS3 
« 4S:1 7nialiLJ::i:-r;3<!:, ii^«:S«3 KdSStloy 

?§o-t:, -J^-hiffe^as 4S:Jt«E6<jJi:<i-5wt(::J; 
[0 0 8 5] :*:^3iS^J-Ci±K/?S-t?. #jit#p< * y -fer/u 

so an. miL\mn.m?'%ti.:iimxM\.x^i,^\ 



loose] ^it. mis\zmi ex-yfk^jnx^^bitwc 

[0 0 8 71 (^fi0iJ4) Ell 9-2 3«r#S2.u 

^m^/'^v 3 0 oos»itxm*ift?^i-^o mi 9 ---2 

3*^. mi 4(7)A-ABfrS(CieSt*^»f®ia-C$?^p 
(0 0 8 8] S-f, it^«»5« (v-y3>'S«) 3 1± 
\zmi5 (b) lc:^-r.t 5?i7-<->i-KJ6,mM (^^r^ 
4 2Sr?g^1-^o fRSlfcic J: oTSIJ¥2J>*U 
200A (20a m) O^- hl&mms 4 ^J^^Tbo 

h^T^^ 8 a(±'^(7) Ku-^:^ffi:SfcS9 i:?i^SI«(c:gfip 
^8* ^^L-Cl/N-So S.l(^i^v^:x 8 a 4"^;^ 

i: LT. : 7 0 K e V, K-XS : 5 x 1 

Oi5/cm2T't>^^;r:/?raAf 5 (1^19) . 
[0 0 8 9] SctC. Y'TT.i; 8 a L 

fc®. s^»aa^=^ci3l/^T^ 0 ot:r-3 05^Bg<^sft*ai 
SC053P8" Sr^i-^^20U'v^;^ 8 b 

Uv^^ h-TT^i^r 8 b^^V^T, h>'^/l-®«9* 
~hl£aK3 4S:B^^-r5 (lEi2 0) . 
[0 0 9 0] h-^:^^^ 8.a Srf^JilL 

cO±tC»l(D7Ki; v^y ^^'M^ri^lJl 5 0 0 AoH^fC^t 

v/y =r:/^ii3 5 ' (1, ^(TDt^iS-jr*- h 3 S^^^^^^wuiS- 
2 1) o 

[0 0 9 1 ] '^'rc. micDTKy '>y nviis 5' Sr-^^ 

iJ^ i :=:^vu=2«i~ : 7 0 K e V. K-XS : 1x10 
15/cm2t?t>^^;f>'4:i£A-r5 (0 2 2) , tf3(75 

T9 0 ot:t*3 o5^p«^(7:)s^^s^m\ y-T.^'^mx 
o^fM-To, y~;^Ji2:S^i Oft, »S-rc>^yir 
ywKu^>«:»a9 tifM^n. (tvh^^ 

>) 3 2 SrTg^Too 

[0 0 9 2] t:cd^, cvD?£tcJ:*9. ONOSI (g^fk: 
SS/mitfiS/if^bK) 3 6 Srita Lit'*. %2(r^ifs^)'y 
y=>^8S3 7' 1 0 0 0 AiditS-r^, yirV')y 
^yy^&^^z^^^ ^2(75;tf y '>y =rv]i3 7' , o 

NOBIS 6, RU^m l(D7f^ 'J iy^J =i 3 5 ' z:y<^- 



(13) 

^^v^-re^ttci'^ (His (b) #83) ^ mm^- 

K3 7, i^JSK3 6. RV^nm^- h 3 5 5 
(112 3) 0 ^^^y ir>^co®f®^'~ h 3 7liiiS!LT 

[0 0 9 3] i^. mm^-h (7-K7^>^) 3 7il. 

B2(75^y'>'y = ymim i o o o Aicisa Lfc±ic:. 

X{c^vi/;<rv^/y K (ws i) ^<?5SSl,#.^J!S 

v/yf--< h't:mi 0 0 0 AmmLxy<^-^>'^^n 

10 [00 9 4] *%?^lcJ:^:^SI^tt¥^^i*;^^y 
fiO»it:*rife<ot 5 loi7>^|?:lg|2 4-13 2 8?rffli^ri£ 

X-r:^^ 8 a t h>^>yu®«?r2fc;£1"5-^:^ii^ 8 b tft 

>^^i:m^'X^m^'^^y(D^A^n^\ hy^^/i^mm 
[0 0 9 5] s-f, ±mtmmzLxy ^-/i^ h^^m 

^mit{Zj:^Xmm^^n'^2 0 0 A (2 0nm) (O^- h 

Ifel^m (Bi^O'ir'-hjfei^®) 3 4*r?i^^T5», 

ic, y^h)) yy'7y^mw\zX'oxm'&(r>m^iDui^ 

Ty^^ 8 di:-^:^^ tLX. : 7 0KeV. 

K-Xft : 5 X I 0 15/ c m2-et>^-< ;2f->'«:aA-r o 
30 (1124) « -^rO^, UvT^ h^;:?:^:^ 8 d^-r;^^ <h 

L. hy^ji^mmco^-^i&Bms ^i^^^-r^ (112 

5) , 

[0 0 9 6] Uv?:;^ h-^;j^i5' 8 d^fJSIL^ta. 
H^'?'(C:fo^V^T9 0 orx-l 0^^PpS60fi&a?rm\ iS 

ic. S^ggfktcioT, ffiiS^^^soA^ohv^/t-lfe^SS 
(m2(0^-hj|&Ti:II) 3 3^mfS.ir^ mze) . 
[0 0 9 7] ^t;:. m 1 <?37i^ y y =3 i 0 0 0 

-2 0 0 0 Aco®^iciia-t-5o g^:S(757i^4*cou':;;:?; h 

Tf.v yv =2yM3 i^<^-^y^r^o gi<7:>^y 
v-y^^ass' (t. m<50i$sy-h 3 5co^^^>/wy7 

(^Jx.fi\ ^2Sf*:S*S3 l(OSi^(C^-ro^a (Tilt Ang 

le) ^^i}4 ssi traATS (#^s:>-f ^vi£A) . y 

5 X 1 0lVcm2T-i^AT5o MiC. ?ltav^Tml 
(Drt'^V -yV ^yM3 5' ^-^^17 tL. zn^wu^— : 7 
so 0 K e V , K— XI: : 1 X 1 0 15/ c m^X\ M^^Z L 



f*S8¥9-92739., 



(14) 



Tt>J!?W;ii->'^ffiA-r5 (0 2 7) . jSj, ±M<omv 

y >■< ^>'<o^^m'^<r)nmx' K-xa : i x i o 

lS/cm2T-aALTt>J:V\ LtJ^U. JhiS^O i p id 2 

l^^to h i^^/^mMm 3 3 oT<oa:»ig 9 i: <?? 

WMm 1 0 {±, mm-t?) ^=eD ir/KiO K L'-f >t£SS:@ 9 
i^igSSix, (e'3' F^T-r:^) 32^m^i-6. 

[0 0 9 81 ^(73^, CVD&(CJ;'3. ONO^ 

^7 7.<s&$ff{cj:!7. fr207Ky i^y 3VS3 7' , o 

NOM3 6 . W3j^y i^y 3 5 • — 

(Hi 5 (b) #sa) , ©j^y- 
h 3 7 , $6OT 3 6 . RX/l^m^- b 3 5 ^J^^-f 5 
(02 8) , ^>^y-fe/K/5SlJ|S'5^- h 3 7{4g|MLT 

[0 0 9 9] (Si. ^Jtay-K (r7_K^^v) 3 7(j:^ 
m2C03}^y •>'y a^'M?:*^! 0 0 OAiCitaLfcilC. 

JE{c^':^^>';?;7'>•>'y-f^^' k (ws i) ^ff^mMj^^m 
i^yi^-r KSr^U 1 0 0 0 AiiaL-Cx<<5'-=v'^^*ff 

[ 0 1 0 0 1 Z(DXo\z. :^m^m\zi:tii-£. §mi-^ 
^^y ■fe:/Mc*5V>T> tfs' h7Y>'e'**-C?tSfc*. 

5. *7t, y-^«o£lcJ:5«i^/IE7Lh7s/7'i45/£U> 

10 1 0 1 ] 02 9 (a) 3^0? (b) tt, 3|s:3lig^R|{c J: 

a^^f^liifi^^^lcpt^y <73MOlSfigM^r^L-CV^5„ :F 

»^t4^^#:^*y 3 1 Qictsu-xit. ^mi^m^s 1 

±»C7^-/UKSi{UJi4 2 (iai5 (b) ) ^J^^-^ 

[0102] ^m^^^m^p^'&'j 3 1 oosgitxm« 

±ia<7D^ (I219~2 3, fc5,^Mlia2 4~2 8) t« 

tsi5)«-c?fc5, PM^l5e«Sii:»ii3 9tt, way-h 

(!7-K7^V) 3 7$r7ig^LfcS, ^tJffl-^'-h (7- 
K7f» 3 7t:^;^^i: U-C'ltn>'-(';r>t:. ^Jx: 
li, ac;?;yudf— : 4 0 K e V, K— X4 : 1 X 1 0 13/ 
cm2-eaA^5r.i:{Cio-CJi?fig$ix5 (12 2 9 

(b) ) , 

[0103] (^SS0iJ 5 ) *JIJ£^|-C-{±. 3 -Cfft 

Lfc:T:fi|«1*i!tSj|f*:> ^ y 3 0 0 i: ISISHC, K > 

li; h7>•->'x^$•ffl^^5^»5H4^i^flc><^y 3 2 0{c 



[0 10 41 lasofi. :^^m<o^5(Dmmm\zi.^^ 

ff^-fti^-^^y ^ y 3 2 0O;<^y-fe;UTU-W'O-Si5Sr 

/T^-r¥ffilKlT-S>5, 12 3 1 (a) (i, 

*y 3 2 0<^lil3 0{C*J(t5A-A»fB^^L, 13 3 1 

(b) (tB-BKfS^^L-CV^-So 

[0 10 51 113 05.U=I13 1 (a) 5.U^ (b) {C^-f 

i 5 (c. ^m^^^mp^/ * y 3 2 0 (ciJ^^Tl±, 

*JcS«4 i±tc:1t^(Z3>*y-fc/uc" h ]) ^ 

«4 1 J:IC^;1S;K5 5 Sr^M.Tff S^- h 5 l;i5ffM§ 

3 1 (a) fcn^-fipfc, 'J'-hiffiliiffit (miO-J^-h 
JgiitM) 4 2, h (^ 2 O'/- hitegdgl) 

[0 10 6] Sfc, j^^S^Z-hS l±|;ittONOIi^(^ 
iteMI^5 2 ^^\^xmm^- h 5 3 3JSJgfigStlTV>5, 
SJ^y-h 5 3(t;<^y-1r/UC" £Of--v^/i':^!S] (0tfi 
X:^[Si) icfS-oT3ESL-C*3 9. x:^iS](c3fe^7(^y-tr 

[0 10 7] m^QRXmZ l (a) (C^-fipIC, X 

— :6^(75/t ^ y -fey'i'© K u-Y >WS^m t , ^ y -fe 

y^r/HCJ;oT**$^^TV^5, ttfcg4 6 (±Y;^|S](c 

[0108] ^ie-/- h 5 1 <0Ttf4, y- MfeMdSl4 

30 2S.Cf h:/^^/i'|§^lK5 0zi5iHS$ix-CV5, h v^vu 

WSiM 4 6 K U-r >'iiHw43)/>T-:&cD> * !) -fe/KO 
h 5 1 i: h:^^^i'*feSkBl5 a^:^^LT^i^^ 

L (hv^^yi-mi^s 0' ) , y— ;^{B!lic:i5i/^rffi;^<75^ 

4 2 J; •? fc5i< Jf^fi£$i^TV^5fc», S^-Z- h S 1 i 
h v^^/i^Jgll:® 5 0 ?::?^L-C h >•^^/^agE;i5!jgi^5!i^ 

[0 10 9] z<7?J:p{c:, 3js:^0«{cj:5>^y-ir>'U' 
C" (73 h^vv'^^'ll, Ku-r vffl!liy-;!iffl!|-cJ6^ 

hi^^'/i-l&mmo cut, -> y = vgiftn. S3ov^^4v'y 

-i:;i5-Ct5, Sfc, y-hMlgeJi^^<7)ttt»®4 6± 
(gp*), I?!|tg-r5;<^y-tr/uw«c&t-r5fili^) Idtt, 

5, 

so [0 110] ^^?g1±i|S'#<!f:^^y 3 2 0»4, iSiS^tt! 



(15) 



So 

10 1 1 1 1 123 2-3 8Sr#SStJi^5c,:f»^ 
[0 112] ^T. v^y =i>'S«4 i±(c:K{km4 2 
iclBico-yy a:^g{kjK4 ss-ffiJxtf, JfS*^ioon 

MK^^^-vy =i>M{fc:!g4 3li, S4«:)ii^tfy 
»mL4 ll:{zmtm4 4i. mPL\^. 8Iil.^^4 O nm 

mmti (EI3 2) , 

nfcmi<oi^v =^>Mitm4 3<7>r«iiiic, sfkffi^^^ 

-^4 5 S^kK^^-i-f- 4 5 14. K^^ v 

« (h>'-t-/i<'^«) \cnfZ>'r^^^-i'4 5 aRxj^y- 
p^miz^it^i-^^^—f 4 s b i:-^A,v^^^o Bi^'> 
y =:/S^k;M4 3:&.XJ^mim:^^-'^4 s^-^^^^i: u 

i^ffimii (t^-yhy-rv) 4 6^7FM1-^ (113 3) o 
[0114] fttC. ^(^ h 5 0 ' {ZMit^-t^ 

-ij(Dmtm:^^-^4 5 a imom^(Djm(o\yi/:^ 

4 5bSr^^i-5 (0 3 4) . i)^«fls:Stg4 1 

fl:®4 8 («ij;tii\ mm^l 5 0 am) -CStpric (H 
3 5) o 

[0 115] ;j:(c. ^9g^t;M;^'<- 
■t^4 5 a S:l^5&t. mcmitm4 4i:^^1r^o ^yf- 
v^aimtwJ;^Ti6{t:ffi4 4(:D/5:$ (»4 0nm) tO^J^ 
rtTt-tHftSgfbK (4 4X0^4 8) *l^ffe1-5::i:tcii9. 

h>^/HI^5 0' ±0^{l:M4 4;?!i^(^^$tUOo 

5 0' i&l^^T^^'^^SSSBfJ^dsafflSixSCliti^i^^ 

5 0' icm^S\S&{|:M4 9 (0»J;tti\ mH^Dl 0 nm) 
*^?^^-r6 (12 3 6) , 

[0 116] gctc. SKT^v'y =i>Sfl:ffi4 3 Sr. «ij;t 

^>'^Miatc<J:oTSik:ai4 9Sri^.^ur 

5 0' t^cS^i^ii^S^as^cO^^SrSiai-So *t"C, 

ift®j^l:^^{c: i: "9 . h >'4>'^*6ll^fia 5 o ^^^-^ c (^J 

ig^^^Snin) , ^CD'^. mi^OT^y Vy ri^-M 
ff'lx.l4\ ^^1 5 0 0 AoJ^SIcitait. y^V')V 



S (113 7) o ^(0±{Z. CVDfeiCJ:*?. ONOm 

y ->y ny®?:. «;tix?^i 0 0 0 Aoii^tcita-r 

^::tici:«}. ^ja^'- h 5 3 ^s^fiKt"^ ((Us a) , 
#;><^yir>'KOffl®</-h 5 3im^\.xm^:^tiXiQ 

10 [Oil 7] mi<^#y v'y r^iS^^^'-hS 1 

^LTi5#, m2i?33Ky C/y n^^irlsjSffC/^i^^-nv 
i/^rib— ;feo-Ct«J;V\ *;t. $^J^®y-H5 3^1. »2 
iO;Kyv/y3>'m^*^10 0niniCiS^L7t±tC, MtC 

^>'t/:^r>'v'y -th^ K (ws i) ^(DmmiM.±m^>v 

(0 1181 *»iSfi?llt-i:tbtf. ^-h^^" 

20 M (y- Kffi^4 8 5.t/ K^^^-zt/SgMms 0) 

osfk:ffi4 3 <omm\zm^\^i^m\My^^-'^ 4 s a 

fflv'^r h^-^/^^J* 5 0' ^.^-SLTV>;5o 

J: 9. h>^^^yui^M5 04:5i^^-rSffl^S:/h$<f S 

10 119] h>^4^yu««5a' ij:, ±rS£tfcS4 6± 
30 [0 1 2 0] ^fc. ^mMm\z^fh\^. ®J^»'^^'- h OS 

a^-g-it (coupling ratio) ^:k^ <sX^ ^tzt>. HSR 
[0 12 1] STt, ia:«a4 6<75iE.m^:55^. Wh. w^m 

(h>'^/l-^«5 0' ) eJl^<7Da:»S 4 6 14, jtgJWiS 

So 

40 [0122] (mmie) la 3 9 ft. 

^yir/u-r U-^^IS^iOynrxi^ 4 1 Q {Z^^WlLit^^' 

(o^^^itif^^iStt^^^y 4 0 0<?3«^§75^f« 

{c. p«^y -fe/uru-r Sr3f^<^) 3^=2 5/ ^{c^j^fnf SCI ^ 

s^b^rns wt;5^-etSo ^m^mx\t. ^p^^y-tr/- 
c <!: ur^JS^ij 1 ^zxo^m^^^mi^j^ ^ y i o o - 

ixS^S^i4^iSfff>^y 3 0 0 ^flai/^rf^«(0«^S: 

50 o:^te^S*:a1)(cj^iS-cfc*:i. Hi»Qi-S«£S:>^y 



(16) 



[0123] 039 izm^tlZ i 5 »C, 3F»%t4^*{*: 
4 0 0tC*5l-NTI4, mnm2ii. Y:^lSl(Cjg,^§ 
ilX1f-y}^-y h'^'OSBL (HtCflS B Li~S B L5 

^)Sia«$i^r^^5 OtCttMB Li~MB Ls^J^F^it-C 

C(75ia^J^0 2fi^cDt•5'f^T-iE,»$i^Tv^5, *:|l:te0D(c 
i3^^T^±, i^P^f h7-<>SBL$r&MJii£Mi:L. 
;;f^>t'-;/ K7-r>'MBL4r^^'-'l'SEMi:UT#iO, 

;< ^ /HcL^co f 5^ ^ * y -fe/uf-^ Xco 2 i -f5 

(0-12 4] ^f-yt-y t'7'r>'SBLfl, iiSihy^ 

^^'O'f-y h7f VMBLi^C^^Stv, f-ytfyhy 
•<VSBL2&tJtSLB4tt, K9>"::^:x^Q4 
SLt^QsSr^/t-tr^-l'VK--;' h T-C VMS Lal-^I^^^X 



T4iS05STi2~ST42;iS^^?iX-CV^5) . 

[0 1 2 5] :^nsr^4 1 Ottt, 1S!S:<0!7— K^'CV 
WLoi~WLni^^^sn-CV^5, 1*5, Ihy^ yi'^ (0 
1, nl^) (O^iiOKiyn-y^roSf-Sr^t, US 
StC^SixSipJC, 2#i<D:^ay^^ 4 1 0' ■^tt2 

(WL02, WLna'it*) i'iS. 7'ay^4 10(73 
«¥fig^;^'C>i:fs' ^7'C>MBL«OEa^±Ci^^C(Bt,i^ 

[0 12 6] :?'ny^4 1 OdS?S*Siimc*J»t-5^S«? 
^^2 (IhT't^;' f-y'O'SBL) ^ ;i ^ if 

[0 12 7] i^, ^T'Dy^CD^^fCtJttat^yif.y S 

[0 1 2 8 ]>(;:, ^m^^p!^^=e^j 4 0 0(OW3rf 

[0 12 9] 
[1531 
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(0 1 3 03 9^}2i^mm±. !7-K9'i'vwLoif-* 

VMB L2$r-7n— T-^ i^^^i: L, !E(C;< VtTy 

5. ilS^^-r vSTzi^r-'^'C (6V) (cU-Cii*^ 

MB LilC»,M-r5, I^B#f::. SiRT-r^STuSt^^S 

m^ix. y— ^i£ftS2 btciio V, K u-i' vSESc^ 2 

[0 13 1] CWHf, PI— T'o .y^f*s<0#^3af?WL(C K 
{CJ:o-C, [SI— S B LifcSI^-rS/^Uir/KT? Kt^'f 



[0 13 2] -fe^^*fe*fc(i:/n 

MBL2SOTv4BL3S:OVi:U ^:S'7?!7— 
^Jx.tiWLoi«wE(OiS5m)E (^i^filTV) ^gl^IQL, 

9'(':^STii~ST4i«:/^-<' U"</u (fl»J;ttf3V) {CL 
^ff±YS*$Jx, 0 VASBlAD^ix/t^-K^'fvtcjKggt- 
4 1 Ort(ciol/>-C. ±!7- Ky-C >'WLoi~W 1 ni 
[0 13 3] ^fc, aS^-fe:^uC3itC*hf sis^auitif^ 



^BiI¥9-92739 



^y^^ u^/i^ (ffiJx.tf3V) {zLxm^hyiyi^^^ Q 

[0 13 41 rrt?. m^vy'^'^^^Qz^mmi^zo 

^S'i^ix/t^^y ir/u (H 4 0 ^C:^o^/^-CA-C 

ffifiji (SBL2) flSSlh7>v^;^i5'Q4^::frUT/ 
>f V'tf 5^ b7>r >'MBL2 (IV) Idg^jgg^iX. 

•CMB L3(c:jg,1gg$^^5o y ir/uCailclE 

MBL2 (SBL2) ^-mm^&TLXlEmjiWt^iiiLt^ 
T?#?ii<«:5ri:S:gSjJi1-57t*. MBL3 (SBL5) 
iwt3l^i:mfiC?:^^nLT:fo<o S B L 35.t5 S B L4tt. 

v?;j^:$';d5oN:(^Sg(;:)#-^. MBL3 (SBL5) {zhmc 

n&^mm^tix\^^rttLxh. c32;5^?3C34^aLT 

[0 13 5] f^. 1214 OtCiol^rtl. :^^>^iyhy^ 
lO 1 3 6] SI4 l(C;5^-f J:5tC. !7— K^-f VWLol 

h^-f'VSBL2?5^^SBLi(wMiX'5y— X 
xm^XtOo (2 4 l;5*?)to7!i^5i5IC. j^^^y-fe/u^O 

g«fe$nfc^fas^^^yir/uoy-^msEt^, SE^au 

[0 13 71 iifcfc. :7F»«tt4«^ai{*>^y 4 oQ(Dmn 

:^&(Di&(D-m^tsimi'^o ±m(omW}y7m\:i:^^'X\t 

y'-i^(Dm^miiZ9-h*y>{y\cMW£ (17V) Sr^p 
i»«cSSi(c:t<7DSlE«:Wfla-r^Ci:;cJ:i9, 7- KiS 
[0 13 8] 7^-:5^^0?H^B#tc^3V^TH. :^ 



(17) 

llwftmJi;d5^^D$tt^:^^> ii^ K^Vv'-^^QIl. 

U></1/ (OV) fiCJ^a-U-^yU (:g®BE : "fflj;ttf- 
8V) tcJ:oTx^>- • ;^-:7S^J^aJ$i^5« ip-^^ 1213 93. 

V'STni (^=1-4) SrOVCL. ^Tg«^ya<y^4 
10' C0a«5-l'>STn2 (n = l — 4) Srn — U-^yU 

10 (-8V) ic-rSo 

[0139] la 4 2 {w^r <£ 9 (C, ^Wtf S« 1 tCllA 
affi (0iJx.(^. -8V) $rBl:!lOUT*3t. ilS^rn.;/^^^ 
4 1 OtO^-K^-r^WL (i-*i:?*>> ©HS^- h 7) 

iCjEtJOmEE (0iJx.tf9V) $:fP»PL. {\::yV 

y^^BL) ^zM(r>mi£ m^ii-8v) imu-t^^ 

fctCioT. aS^T'n 4 1 0<7^Tg*;6S^T?'it)i^^o 
[0 14 0] 124 3tt. mm^-h7\ZSY(Om±t:^ 

20 fc. rB*^^lico^^y-tryK^Lti'^fiI*5 vt-rsi:. 
f&m^'-h7\Z9V<omEE^mULti^^. ^nJlO-2s 

[0 14 1] $7t. ;^ ^ y ir/ur 

• -t^k. ;?<^y^Oi^-rX;iS:^?<^^orL^ 5o 

±^(Di:^\zm'^^^^z.tX. UTlZTjk-tJ:^ 
30 ic. :/n :y^s;ci7^yu^$i^BIU^.t< Tfc^-^ey iryucT:) 

[0 1 4 21 (24 4tt. ^«flcS«C9)in$ixS:a«ffi 

.(-Vsub) t h^^-zi-Jfe^^H (l!Ili:Si^8 0A) (75<ff^ 
+4 (Disturb Immunity) t <7>§3^$r^UT^^Co (214 4 

Sfi(-Wial-5SE;i5-2 ovig-efertif 1 o^ei 
x+^xh6o 

[0 14 3] SfelC. 5tii^^a&f^(;5fi6*750iJ{Cov-^Tl5d?g 
40 fSo ffl-«r(;:>p«^yiryu{cSt^5#^iA^{l±lS<bf^1t 

IC, il^^yay^ 4 1 0\zmm'^m^hy>iy^^'^^ 

lcaj^-f5 7-K7-<:^WL (SP"^©J5»^^-h 7) \Z'M 
mj£ {«?»J;ttf-8V) $rS1»DLfc^*®T\ ilS^iryi-cO K 

X - {cjj: D fcaE ^ WSa-r 5 :: i: ic J: o r??'^^ t>ri 

Co 

L\zn\^X. 2:^(0-^y }f y hy^ >SELt^^^ cnm 



^68^3-92739 



(18) 



«^»COV^-C, ^4St;'04 5S:#«.L^te^se,ift?q•f 
[0 14 5] 
[«4] 
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[0 14 6] *-f, «45.r/ii4 5\cm'tio\c. 

!7— K7'C:^WLoi(wS#i2!^ffi<^ft'75®E (-8V) 

afemffi (OV) <75**-?S35. Sf^7'fVST2l 

S.tJST3i4-/N'(' (6V) i:L, ^'l':^fcr-yK7 

:^MBL2{c*fU-C{±, jlS^h7>'-:i?;^^'Q4S:^l-'C-!^ 

T'bfs/ ^71'^SBL2^iSiSl-^ y'l':^5i'5' K^-r^- 
MBLstC^j-LTIi. atR h7Vv'Xi?Q3*:rt-LTi^:?' 

VK-y h7'l':^MB Lie, *t5i;s(^^fi'p^^y-fe>"'C 
S^iZ^^flffitt, m^it. x-^ l^c:>itL•ttt4VS^^• 
::(73ci t(cj:9, >*y-ir/uC3i. C32, ^tt;^C35 (12 

[0 14 7] iffctC. K7l'>'WLoit-^:<75S* 

»$5i^ffi<^A(73miE (-8V) ^mMLit^Mx. m 

S^7-f'>ST2iS.t;'ST3i*n — U'</U (OV) t 
i3c{c:jllll7i'>'STiiatJ5ST4iS:^^'r ^'</^ (5V) 
i Ur. '^}f-y '^MBLiizMLXit. MIR 
h7>v';^^'Q2*^l-"Ci^7'K'y h7'OSBL3Sri^ 
^'O-tr-y h7'(':^MB L2*i^*t-L-Ctt. iltR h 

^-i^'fytry h^'OMB Lie, 

(x— ^ l(-StU-C{14V. f—fOkcnLXityu- 

ii-^ftmci'? !7-K7'i'>'WLoi»c^ic-r5^*y-& 
^ >wLoiw^^4(4^«!iSE (OV) 

[0 14 8] Srt:, *IISSe9T-l±l*ro>'i' vtfy h7 

-r VMB Hcrn'M^i^^-^y'^-y h7'l'>SBLSr2:^ 
i:L-CV^5^J^ W f -y h 71' VMB L Iwd, 



:$:cc>7-K7'C:^WL%ilS^Lfct#, NlalODStai;^ 

[0 14-9] ^fc, HI 4 6 ^ y 

4 3 0(OJ:51C, l^roi^yf-y h7'('>'S B L&#;^ 
Vtfy h7'(' VMBLJC. SfrtJi-^SS^ h7>'-:^^^' 
Q^rift-U-C^igg-fSwi^s-C-tS (N=l) , SI4 6(C 

^3v^Tl4/^siJx.[^, pf'Otf •;/ ^7-^ vmb L].fc(±, 

ilS^ h7>'v';^^'Ql*;^UTt:^fi'5' h7'f VSBLi 
/iS^^i^■CV^5. a^h7>-:^^^'QiS0fQ2-S:^ 
7t^«iti-5r.i:«cJ:<3. y h7f :^SBLiS. 
nsB L2-^^^ ^^'■^'^y f-^-f vMB L i5.tm 

[0 1 5 0] 3<0^»IS14i!^g?»/^y 4 3 0-C(4, 1 
C(/D«iiT-{±l*<7?-!^7'K'y h 7-1' >f Vtf y h 

7'r >4-si«tnc«ttT.«/£ p)-f . ^ * y ^r/^•^^-r x»±> 

[0151] 

{^^(r>^^\ i:3£<75J:5tw, 3|s|SWtcJ:tu«, X-;^ 

/ K u-f viE^Ji (ti'yH7'l'V) (cS]iD$.H5^^<75 

[0 15 2] ^gji-a^^y-fe/i'tc^^stuc.y-^/ 

J: 0 tc«^-C^ o. 

[0153] nm^- hT(c:jgfi£$tt5Jfe^ 
ic, KJffO^'ct'igKi^ (y-M6^m) tmW-n'b^^^ 



(19) 



[0 15 4] Jt«W5Si'^h:/t-^i'^^M;(|551^jdt$ 
(0 15 51 y-;^/ K^'1':^ilcoEaS:m^-r 
I 01 5 6 1 J -7^/ >'&ticM<75iHja95 
Kt?a5 ©JJBiy- h t its' h9-Y :^i:<o?F 

m 1 ] *^B^<o 1 ^<r>%m,mkz.^^^m.^^^^:^ 

[02] (a) (t, ili(c:^-rp«*y-lr'"'Tu-i'(75A- 

ABrsmx-fo ►) . (b) i±, BiiiwS^-rp'^y-feywr u- 
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